The effects of experimental factors such as type of catalyst (nickel and cobalt) and substrate (iron and silicon wafer) in the growth of carbon nanotubes (CNT) from CO2 by microwave plasma-enhanced chemical vapor deposition (MPECVD) was systematically studied. Catalyst size and CNT grown were examined using scanning electron microscope (SEM). Furthermore, gas chromatography (GC) was used to analyze the effluent gas. Moreover, suitable type of catalyst and substrate were determined in terms on the amount of CNT grown, purity, and carbon conversion.
INTRODUCTION
Carbon nanotubes (CNTs) are one of the profoundly studied materials since its discovery in 1991 by Sumio Iijima. This is mainly due to its immense properties: many times stronger than steel, harder than diamond high electrical conductivity and thermal conductivity (Kumar et al. 2010 ). Consequently, researchers also find practical applications for CNTs, hence Several studies using microwave and CVD process were already done by some researchers. Different factors and parameters were used in the aim that the best combination of these will be discovered to obtain high quality CNT as well as higher yield. This study focused on studying the effect of factors such as type of catalyst and substrate on the amount of CNT grown, purity, conversion of carbon source to carbon and CNT diameter. formed on the substrate's surface. They were collected and analyzed through SEM to examine its morphology. They were also tested using X-ray Diffraction (XRD) to confirm its growth.
MATERIALS AND METHODS

RESULTS AND DISCUSSION
After calcination and reduction, catalyst-substrates were analyzed using SEM analysis as shown in Figure 1 . This figure shows that each catalyst was successfully deposited onto the substrate's surface. It reveals that nanosize catalyst islands were formed after reduction process which we need in the reaction to form nanosize carbon tubes. Experimental results are shown in Table   2 . Note that the data presented in this Table 2 , the influent and effluent gas were first analyzed using gas 
